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Description 

[0001] This invention relates to a recording paper, and more specifically, to a recording paper which provides excellent 
recording quality when ink jet recording is performed using water-based inks of low surface tension, and which is also 

5 suitable for use as an electrophotography transfer paper 

[0002] In ink jet recording, fine ink drops ejected by a wide variety of mechanisms are made to adhere to a recording 
material to form a dot image thereon. In contrast with a dot impact recording system, the ink jet recording is noiseless, 
and enables easy formation of full color images and high-speed printing. The ink used for ink jet recording, on the other , 
hand, is usually water-base ink using a direct dye or an acid dye. Therefore, it has poor drying properties. 

10 [0003] Thus, the paper used in the ink jet recording system is required to have the following properties of: 

(1) enabling high-speed drying of the ink adhering thereto, 

(2) ensuring high optical density in the images printed thereon, 

(3) inhibiting ink dots from spreading (or running), 

is (4) ensuring a dot shape very close to round, and so on. 

[0004] In recent years, with the development of high precision full color ink jet printers, other techniques are being 
developed to match this technology, e.g. making paper dry rapidly after printing by using ink of low surface tension 
with a higher penetration. Recording paper that can be used with such tow surface tension inks is therefore required, 
20 and in particular, recording paper with the texture of ordinary paper having recording properties close to that of con- 
ventional coated paper. 

[0005] However, when ink jet recording using the above mentioned ink of low surface tension was carried out on 
conventional high-grade ink jet recording papers of coated paper type or hitherto known ink jet recording papers of 
plain paper type (including the ink jet recording sheet disclosed in EP 0 379 964 A, which has on an ink absorbing 
25 substrate a recording layer comprising a mixture of superfine anhydrous silica particles with a cationic polymer and an 
aqueous binder at about 2 g/m 2 (solid content)), the ink dots formed were too diffuse or recording density decreases 
leading to a decline of recording quality. 

[0006] A coated recording paper whereof the water absorption as measured by J.TAPPI test method No. 51, and 
the contact angle with water as defined in JIS K 3211, are within specified ranges has been proposed (Tokkai Hei 
30 5-96844 (Koho)), and an ink jet recording paper for recording with ink of surface tension not exceeding 4 x 1 0 4 Newton/ 
cm has also been proposed (Tokkai Hei 5-254239 (Koho)). 

[0007] However, in the case of both of these recording papers, when ink jet recording was performed by causing 
drops of water-based ink having a surface tension in the range of (30-45) x 10 5 Newton/cm to adhere to the paper, 
the ink not only penetrated the recording paper in a very short time but also spread over the surface of the layer. The 
35 ink dots formed were therefore too diffuse and recording quality was poor, in addition to which the surface did not feel 
like ordinary paper. 

[0008] Ordinary paper made from pulp supporting an inorganic material which is soluble or difficulty soluble in water, 
this material being suspended in the pulp fibers, has also been proposed for use as ink jet recording paper (Tokkai Hei 
6-183136). However, the ink dots are formed too large and cause feathering, and as the ink penetrates too deeply in 

<o the paper, recording density decreases leading to a decline of recording quality. 

[0009] If the Steckigt sizing degree of recording paper is increased in an effort to resolve these problems, the pen- 
etration of the ink is suppressed too much so that the ink remains on the paper surface and causes smudging. Also, 
some of the dye components selectively penetrate the paper so that its color rendering properties change, and ink 
crawling occurs in fully printed recording areas. Hence, an ink jet recording paper of ordinary paper type which, when 

« a water-based ink of low surface tension was caused to adhere to it, gave a satisfactory image of high recording quality, 
was not yet known in the art. 

[0010] When it was attempted to use such an ink jet recording paper having a high sizing degree suitable for use 
with low surface tension inks as a transfer paper for electrophotography, anchoring of toner to the paper was poor, 
which caused toner fixing properties to decline. Also, as the frictional coefficient decreased, sticking of sheets tended 
50 to occur, impairing paper transport properties and preventing use of the paper for electrophotography. 

[001 1] A recording paper suitable for use both as a recording paper for ink jet recording and as a transfer paper for 
electrophotography, therefore still had not been discovered. 

[0012] To improve the waterproof properties of print produced by ink jet printers, the water-soluble dyes used in inks 
are made more difficultly soluble by replacing sulfo groups in the dye with carboxyl groups (R.W.Kenyon, 9th Intema- 
55 tional Congress on Advances in Non-Impact Printing Technologies/Japan Hardcopy '93, p. 279 (1993)). 

[0013] As carboxyl groups are usually weakly acidic, under alkaline conditions dissociation is promoted so that the 
dye dissolves, but under relatively strongly acidic conditions, it is present as a free carboxylic acid so that dissolution 
is prevented. The improved waterproof properties of the dye are due to this principle. The dye is dissolved in ink of 
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comparatively high pH t but after printing when the dye adheres to paper, as the pH of the paper surface is relatively 
low, the dye is present as the free acid and Is therefore rendered difficultly soluble. Such dyes which have been rendered 
difficultly soluble are described together with their chemical structure in the aforementioned reference in the literature, 
and they all possess carboxyl groups. 
5 [0014] Of these dyes, some possess both carboxyl groups and sulfo groups, but it is the solubility of the carboxyl 
groups which varies due to the change of pH before and after printing. 

[0015] Since dyes which possess carboxyl groups react strongly with alkaline earth metal ions, changes of color 
rendering properties easily occur, and salts which are difficultly soluble in water are easily formed, if recording is per- 
formed on a recording paper containing salts of alkaline earth metals as fillers. 

10 [001 6] In the event of such a change of color rendering properties, the print quality of printed documents obviously 
deteriorates, and if a difficultly soluble salt is produced, a metallic gloss appears which also impairs print quality. 
[001 7] In recent years, the use of neutral paper has become more widespread replacing the acidic paper which was 
mainly used conventionally. This neutral paper comprises calcium carbonate as a filler, and is known as calcium car- 
bonate paper. When the aforesaid water-resistant inks were used on this neutral paper, it was therefore a frequent 

15 occurrence that the calcium carbonate in the paper reacted with the aforesaid dye comprising carboxyl groups, causing 
a change of color rendering properties and a deterioration of print quality. 

[0018] Although it is attempted to improve these defects by providing a recording layer on neutral paper, in the case 
of a coated paper with the texture of ordinary paper being lightweight coated of approximately 7 g/m2 or less on a 
calcium carbonate paper which is used as a base paper, the coated layer did not suffice to completely cover the base 

20 paper so that the same deterioration of print quality occurred as mentioned hereinabove. 

[0019] Moreover, when a relatively strongly alkaline salt such as calcium carbonate was used as a filler, the carboxyl 
groups in the dye tended to dissociate even if the calcium carbonate did not react with the dye so that the improvement 
of waterproof properties was not as great as had initially been expected. There was also a disadvantage in that the 
dye penetrated the paper so that optical density decreased. 

25 [0020] As a result of intensive studies on lightly-coated paper suitable both for ink jet recording and electrophotog- 
raphy transfer, the inventors found that when silicic acid salts were used as fillers in the paper, and a specific amount 
of recording layer comprising synthetic silica and a binder was provided, the paper could be used as an ink jet recording 
paper. Although the texture of ordinary paper was not lost, this paper gave satisfactory print quality even with waterproof 
inks and inks of low surface tension provided that the critical surface tension of the recording layer surface was kept 

30 within a specified range. In addition, when this paper was used as a transfer paper for electrophotography, the paper 
had excellent toner fixing properties and transport properties. The inventors also found that when the contact angle of 
the recording layer surface measured using water was 100° - 200°, the paper gave a high recording density and 
satisfactory recording quality even when ink jet recording was performed using inks and low surface tension, and 
thereby arrived at the present invention. 

35 [0021] It is therefore a first object of this invention to provide recording paper having excellent drying properties and 
giving an excellent print quality even when using inks of low surface tension or waterproof inks. 
[0022] It is a second object of this invention to provide a recording paper which is suitable not only as an ink jet 
recording paper, was also as a transfer paper for electrophotography. 

[0023] The aforesaid objects of the invention are attained by a recording paper according to Claim 1. 
40 [0024] There is no particular limitation on the water-based ink of low surface tension used with the recording paper 
of this invention, a suitable ink having a surface tension of (30 - 45) x 10- 5 Newton/cm being chosen from among those 
used for ink jet recording known in the art. 

[0025] The surface tension of the ink may easily be determined by an automatic surface tension meter. 

[0026] In the context of this invention, the term waterproof ink is used to mean an ink (referred to hereinafter simply 

45 as ink) containing a water-soluble dye having at least one carboxyl group. Under alkaline conditions, dissociation is 
promoted so that the dye dissolves, however under relatively strong acidic conditions, the carboxyl group exists in the 
free form which is difficulty soluble. Such a dye dissolves ink of relatively high pH, however after printing when the ink 
adheres to the paper surface, as the pH of the paper surface is relatively low, the dye is converted to the free acid and 
is therefore rendered difficultly soluble. 

50 [0027] When recording with waterproof inks, silicic acid salt fillers such as talc, kaolin, illite and clay in the base paper 
used in this invention are present from the viewpoint of preventing reaction with the dye in the ink leading to a change 
of color rendering properties of the dye, the formation of salts which are difficulty soluble in water and the loss of print 
quality. 

[0028] Kaolin is a naturally occurring substance represented by the formula AI 4 [Si 4 O 10 ](OH) 8 , and the pH of a dis- 
ss persed slurry of kaolin is in the vicinity of 5. illite is a naturally occurring substance represented by the formula K 1 5AL4 
[Si 6 5 AL 1 5]0 2 o(OH) 4 , and the pH of a dispersed slurry of illite is in the vicinity of 7. Consequently, neither kaolin nor 
illite has any effect on printing. 

[0029] The amount of filler used normally lies in the range of 3 - 30 weight % in terms of its proportion in the paper. 
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According to this invention, it is preferred either to use kaolin or illite alone or mixture of them. 
[0030] Emulsion type sizing agents comprising rosin rendered hydrophobic by modification are preferably used in 
the base paper used in the present invention. Such an internal sizing agent is used in an amount of from 0.1 to 0.7 
part by weight per 100 parts by bone dry weight of pulp. 

5 (0031] There is no particular limitation on the pigment used for the recording layer of the recording paper according 
to this invention provided that it is synthetic silica. The use of synthetic amorphous silicia which has a relatively large 
specific surface area is to be preferred. The synthetic amorphous silica referred to herein is the white carbon and 
amorphous silica referred to on p.267 of the Applied Chemistry Section of the Chemical Handbook (Kagaku Binran 
Oyou Kagaku Hen) by the Chemical Society of Japan, published on 15 October 1986 by Maruzen K.K. The amorphous 

10 silica synthesised by a vapour phase method is especially desirable. 

[0032] The aqueous binder used in the recording layer of the recording paper according to this invention is preferably 
a water-based resin or emulsion which has a strong binding power to the pigment and base paper, and does not cause 
blocking between sheets of paper. 

[0033] The amount of aqueous binder used preferably lies in the range of 10 - 100 weight parts with respect to 100 

is weight parts of pigment, and more preferably in the range of 10 - 50 weight parts. 

[0034] Specific examples of the aqueous binder are polyvinyl alcohol, starches such as oxidized starch, esterified 
starch, enzyme-denatured starch and cationic starch, casein, soybean protein, cellulose derivatives such as car- 
boxymethylcellulose and hydroxyethylcellulose, styrene/acrylic resins, isobutylene/maleic anhydride resin, acrylic 
emulsions, vinyl acetate emulsion, vinylidene chloride emulsion, polyester emulsion, styrene/butadiene latex and acry- 

20 lonitrile/butadiene latex. These may either be used alone, or two or more may be used in conjunction. 

[0035] The recording layer of the recording paper of this invention may be provided on one surface or both surfaces 
of the base paper. When it is used for ink jet recording, it prevents decrease of ink absorption due to sizing reinforcement 
without losing the texture of ordinary paper, and when used for electrophotography, it gives a paper which not only has 
excellent toner fixing properties but also excellent transport characteristics. 

25 [0036] From this viewpoint, the critical surface tension (7c) of the recording layer surface lies in the range (32 £ yc £ 
42) x 10r 5 Newton/cm, and preferably in the range (35 - 40) x 10 -5 Newton/cm. 

[0037] In this case, satisfactory print quality is obtained even when ink jet recording is performed using ink having a 
surface tension in the range of (30 - 45) x 10* 5 Newton/cm which has recently come into use, while good toner fixing 
properties and transport properties are obtained when the paper is used as a transfer paper for electrophotography. 
30 [0038] In order to obtain satisfactory ink drying properties and recording quality when ink jet recording is performed 
using a waterbased ink having a surface tension lying in the range of (30 - 45) x 10 -5 Newton/cm, it is preferred that 
the contact angle of the surface of the recording layer of this invention measured using water, lies in the range of 100° 
- 200°, and from the viewpoint of ink drying properties, particularly preferred that this contact angle lines in the range 
of 100° -115°. 

35 [0039] When the contact angle is greater than 1 20°, penetration of the ink in the recording layer is slow which causes 
smudging of the recorded image, on the other hand when the contact angle is less than 100°, the spreading of ink in 
the recording layer surface is too great which causes feathering and decreases recording quality. 
[0040] The contact angle measured using water referred to herein, is the contact angle measured according to J IS 
K 3211 when 5 seconds has elapsed after distilled water at 20°C has been dripped on the recording layer surface. 

40 This contact angle may be measured using an automatic contact angle gauge. 

[0041] According to a preferred feature of this invention, in order to effectively adjust the contact angle measured 
using water, it is desirable to use a small quantity of an additive, in particular a silicone-based water repellent. When 
this silicone-based water repellent is used in conjunction with a sizing agent, the contact angle of the recording layer 
surface may be adjusted more easily. Specific examples of silicone-based water repellents are dimethylsilicone, epoxy- 

45 modified silicone, carboxyl-modified silicone and potyethyl-modified silicone. 

[0042] From the viewpoint of adjusting the contact angle of water or the critical surface tension of the recording layer, 
it is desirable that the recording layer of this invention comprises a sizing agent. 

[0043] Examples of such sizing agents are higher fatty acids, styrene/acrylic resin, styrene/maleic acid, polyacryla- 
mide, petroleum-based and silicone-based sizing agents. 
so [0044] The amounts of these water repellents and sizing agents used are suitably determined so as to obtain a 
desired contact angle or the critical surface tension of the recording layer. 

[0045] From the viewpoint of conferring waterproof properties on the recording layer of this invention, the layer may 
also comprise a cationic water-soluble polymer. 

[0046] Examples of such cationic water-soluble polymers are the quartenary ammonium salt derivative of polyeth- 
55 yleneimine, polyamide epichlorohydrin resin, cationic polyvinylcohol and cationic starch. These polymers may either 
be used alone, or two or more may be used in conjunction. 

[0047] The amount of these cationic water-soluble polymers used is suitably determined within such limits that the 
advantages of this invention are not lost. 
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[0048] The coating color used to provide this recording layer is prepared by blending and dispersing the aforesaid 
pigment and binder with water. 

[0049] From the viewpoint of obtaining a satisfactory print quality when using waterproof inks, it is desirable to add 
suitable salts so as to adjust the pH of the paper surface after coating to within the range of 5.5 - 7.5. The pH may be 

5 adjusted also by adjusting the pH of the pulp slurry used to make the base paper. 

[0050] When the pH is less than 5.5, color rendering properties, especially when using phthalocyanin type cyan inks, 
deteriorate. When the pH is higher than 7.5, waterproof properties or print density of printed articles may decline. 
[0051] Suitable pH regulators, pigment disperse nts, water retention agents, thickeners, antifoaming agents, preserv- 
atives, coloring agents, waterproofing agents, wetting agents, fluorescent dyes or ultraviolet absorption agents may 

10 also be added as necessary to the coating color used for the recording layer. 

[0052] These additives may be chosen from among the various additives known in the art. 
[0053] In order to obtain satisfactory recording properties and the same texture as that of ordinary paper, the amount 
of solids in the recording layer of this invention lies within the range of 0.5 - 4.0 g/m 2 , and preferably within the range 
of 0.7 - 2.5 g/m 2 , on each surface of the paper on which the recording layer is formed. When the recording layer contains 

15 less than 0.5 g/m 2 , the ink tends to cause feathering, and bleeding of ink increases at the interface between colors 
when ink jet recording is performed. 

[0054] When on the other hand, the amount of solids in the recording layer exceeds 4.0 g/m 2 , separation of pigments 
such as synthetic silica increases so that the ink ejection nozzle of printers tends to clog when ink jet recording is 
performed. In addition, the surface feels powdery to the touch so that the texture of ordinary paper is not obtained. 

20 [0055] The recording layer may be applied to one surface or both surface of a base paper as necessary using any 
coating method known in the art such as a size press, blade coating, roll coating, air knife coating or bar coating. From 
the viewpoint of operating efficiency and manufacturing cost, however, it is desirable to use size press coating which 
can coat both surfaces of the paper simultaneously in a continuous process. Although the recording paper of this 
invention is a paper having a light coating, it has excellent ink drying properties and gives excellent print quality even 

25 when ink jet recording is performed using low surface tension inks or waterproof inks. Moreover, when used as an 
electrophotography transfer paper, it has excellent toner fixing properties and paper transport characteristics. 



30 [0056] This invention will now be described in further detail with reference to specific examples, however it shall be 
understood that these examples are not be construed as limiting the invention in any way. The tests, measurement 
methods and reference standards used in the examples and comparative examples are as described hereinbelow. 

(1) Critical surface tension 

35 

[0057] The critical surface tension (y^ was found by measuring contact angle 0.5 seconds after allowing 4 microliters 
(uJ) each of liquids of various surface tensions to drip down the surface of a recording layer of a recording paper, using 
an automatic contact angle meter (Model CA-Z, Kyowa Kaimen Kagaku Co., Ltd.), and drawing a Zisman plot from the 
contact angle. 

40 

(2) Evaluation of print quality 

[0058] Printing was performed with black ink using a bubble jet color printer (BJC-400J, Canon Inc.), and print quality 
was visually evaluated according to the following criteria: 

45 

a) Color rendering properties 



EXAMPLES 



[0059] 



50 



1 . No change of color rendering properties 

2. Change of color rendering properties found 



o 



x 



b) Smudging 



55 [0060] 



1. Almost no smudging 

2. Smudging evident 



x 



o 
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(3) Transport properties 

[0061] Copying was performed using a copying machine (Vivace 400, Fuji Xerox Co., Ltd.), an examination was 
made for evidence of paper sticking or faulty paper transport, and paper transport properties were evaluated according 
5 to the following criterion: 

1 . No problem of paper transport o 

2. Paper transport has problems x 

10 (4) Textural properties (ordinary paper texture) 

[0062] The sensory test by the touch is carried out, and thereby the texture is evaluated in accordance with the 
following criterion: 

15 1 . The touch is similar to that of plain paper. o 

2. The touch is akin to that of a coated paper. x 

(5) Contact angle measured using water 

20 [0063] Distilled water at 20°C was dripped over the surface of the recording layer, and the contact angle of the water 
after 5 seconds had elapsed was measured using an automatic contact angle meter (Model CA-Z, Kyowa Kaimen 
Kagaku Co.. Ltd.) according to JIS K 3211. 

(6) Evaluation of print quality 

25 

[0064] A predetermined pattern was recorded using a bubble jet printer (BJO400J, Canon Inc.), the recording density 
of the image part measured as described hereinbelow, and print quality evaluated according to the following criteria. 
[0065] The surface tension at 20°C of the ink used in this printer, measured using an automatic surface tension meter 
(PD-Z, Kyowa Kaimen Kagaku Co., Ltd.). was 43 x 10" 5 Newton/cm for black and 33.8 x 10" 5 Newton/cm for cyan. 

30 

a) Measurement of recording density: 

[0066] The density of a fully printed recording area was measured using a Macbeth RD514. 

35 b) Thickening of Printed Letters: 

[0067] The printed letters is evaluated by visual observation in accordance with the following criterion; 

o Printed letters are clear, so it is easy to read them. 
40 x Some thickening is caused in printed letters, so it is somewhat difficult to read them, or printed letters are consid- 
erably thickened, so it is difficult to read them. 

c) Spread of Ink: 

45 [0068] The feather-form spread of ink is evaluated by visual observation in accordance with the following criterion; 
o There is no spread of ink in feather form. 

x There is some spread of ink in feather form, or there is much spread of ink in feather form. 

50 

d) Ink drying properties: 

[0069] The image part was touched with the fingers immediately after recording, and the degree of smudging eval- 
uated according to the following criterion; 

55 

o No smudging 

x Slight smudging or severe smudging 
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e) Water resistance: 

[0070] The recording paper with recorded images is soaked in water for 15 minutes, and then dried spontaneously. 
The resulting images are evaluated by visual observation in accordance with the following criterion; 

5 

o No change is observed in the images. 

x Part of the images is blurred, or most of the image-forming ink has drained away. 
EXAMPLE 1 

10 

[0071] 90 weight parts of LBKP (Hardwood Bleached Sulphate Pulp)(c.s.f. 350ml), 1 0 weight parts of kaolin as paper 
filler, 1 part of cationized starch and 0.2 weight parts of a hydrophobic modified rosin emulsion sizing agent were 
blended together, and an ink jet recording paper of weighting 81.4 g/m2 was manufactured using a Fourdrinier paper 
machine. The following coating color was then applied to the surface of the base paper using a gate roller. 

15 

COATING SOLUTION (COLOR) 1 

[0072] 100 weight parts of amorphous silica as pigment (Aerosil 100, Nippon Aerosil Co., Ltd.) was dispersed in 800 
parts of water. With the dispersion obtained were blended 40 weight parts of polyvinyl alcohol (PVA117, Kuraray Co., 
20 Ltd.) dissolved in 530 weight parts of water as aqueous binder, 14 weight parts of a sizing agent (BLS-720, Misawa 
Ceramic Chemical Co., Ltd.), and 20 weight parts of a cationic polymer electrolyte (Dyefix YK-50, Daiwa Chemical 
Industries Ltd.) so as to obtain a coating solution. 

[0073] The coating amount on the recording paper obtained was 2.0 g/m 2 in terms of solids on each surface and 4.0 
g/m 2 in terms of solids on both surfaces of the paper. 
25 [0074] The measurement of pH of the paper surface and evaluation of color rendering properties of this paper are 
as shown in Table 1. 

EXAMPLE 2 

30 [0075] A recording paper was prepared in exactly the same way as that of Example 1 excepting that 5 weight parts 
of a silicone-based water repellent (SM7060, Toray Dow Coming Silicone Co., Ltd.) was used instead of the 14 weight 
parts of sizing agent (BLS-720) used in the coating solution of Example 1. Also the coating amount was 2.3 g/m2 in 
terms of solids on each surface and 4.6 g/m2 in terms of solids on both surfaces of the paper. The results of measure- 
ments and evaluations performed exactly as in Example 1, are shown in Table 1. 

35 

EXAMPLE 3 

[0076] A recording paper was prepared in exactly the same way as that of Example 1 excepting that illite was used 
instead of kaolin for preparing the base paper, and 3 weight parts of a silicone-based water repellent (SM7060) was 
40 used instead of the 14 weight parts of sizing agent (BLS-720) used in the coating solution, of Example 1. Also the 
coating amount was 1.7 g/m 2 in terms of solids on each surface and 3.4 g/m 2 in terms of solids on both surfaces of 
the paper. The results of measurements and evaluations performed exactly as in Example 1, are shown in Table 1. 

EXAMPLE 4 

[0077] A recording paper was prepared in exactly the same way as that of Example 3 excepting that 1 0 weight parts 
of a sizing agent (Basoplast 250D, BASF Japan Ltd.) was used instead of 3 weight parts of a silicone-based water 
repellent (SM7060). Also the coating amount was 2.8 g/m 2 in terms of solids on each surface and 5.6 g/m 2 in terms 
of solids on both surfaces of the paper. The results of measurements and evaluations performed exactly as in Example 
50 3, are shown in Table 1 . 

EXAMPLE 5 

[0078] A recording paper was prepared in exactly the same way as that of Example 1 excepting that the coating 
55 amount was 0.7 g/m2 in terms of solids on each surface and 1 .4 g/m 2 in terms of solids on both surfaces of the paper. 
The results of measurements and evaluations performed exactly as in Example 1, are shown in Table 1. 
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COMPARATIVE EXAMPLE 1 

[0079] A recording paper was prepared in exactly the same way as that of Example 4 excepting that 6 weight parts 
of sizing agent was used instead of 10 weight parts of sizing agent to prepare the coating solution. Also the coating 
5 amount was 2.5 g/m2 in terms of solids on each surface and 5.0 g/m 2 in terms of solids on both surfaces of the paper. 
The results of measurements and evaluations performed exactly as in Example 4, are shown in Table 1. 

COMPARATIVE EXAMPLE 2 

10 [0080] A recording paper was prepared in exactly the same way as that of Example 1 excepting that 17 weight parts 
of sizing agent was used instead of 14 weight parts of sizing agent to prepare the coating solution. Also the coating 
amount was 2.1 g/m 2 in terms of solids on each surface and 4.2 g/m 2 in terms of solids on both surfaces of the paper. 
The results of measurements and evaluations performed exactly as in Example 1, are shown in Table 1. 

15 COMPARATIVE EXAMPLE 3 

[0081] A recording paper was prepared exactly as in Example 1 excepting that the coating solution was not applied. 
The results of measurements and evaluations performed exactly as in Example 1, are shown in Table 1. 

20 
25 
30 
35 
40 
45 
50 
55 
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Claims 

1 . A recording paper having a recording layer comprising as its principal components synthetic silica and an aqueous 
binder, said layer being formed on at least one surface of a base paper and the amount of said layer lying within 

5 the range of 0.5-4.0 g/m 2 in terms of solids on each surface on which said layer is formed, wherein said recording 

layer further comprises a silicone-based water repellent and/or a sizing agent and the critical surface tension of 
said recording layer surface (y^ lies within the limits (32£ y c <A2) x 10 -5 Newton/cm when measured by a method 
which comprises dropping 4 microliters Oil) of solutions of various surface tensions on the recording layer surface 
of a recording paper, measuring the contact angle of each drop using an automatic contact angle gauge after 0.5 

10 seconds has lapsed, and making a Zisman plot of these contact angles. 

2. A recording paper as claimed in Claim 1 , wherein the critical surface tension (y^ lies within the limits (35£y c £ 40) 
x 10 -5 Newton/cm. 

15 3. A recording paper as claimed in Claim 1 or 2, wherein the contact angle measured on said recording layer surface 
using water in accordance with JIS K 3211 is 100° - 200°. 

4. A recording paper as claimed in any one of Claims 1 to 3, wherein said synthetic silica is a silica obtainable by a 
vapour phase method. 

20 

Patentanspruche 

1. Aufzeichnungspapier mit einer Aufzeichnungsschicht umfassend als Hauptkomponente kunstliche Kieselerde und 
25 einen wassrigen Binder, wobei die genannte Schicht auf wenigstens einer Oberflache eines Basis pa piers aufge- 

bracht ist und die Menge der Schicht im Bereich 0,5 - 4,0 g/m 2 bezogen auf die Feststoffe auf jeder Oberflache, 
auf der eine Schicht aufgebracht ist, wobei die Aufzeichnungsschicht daruber hinaus ein auf Silikonbasis aufge- 
bautes wasserabweisendes Mittel und/oder ein Planiermittel umfasst und die kritische Oberflachenspannung der 
Oberflache der Aufzeichnungsschicht {y^ zwischen den Grenzen (32 £ y c £ 42) x 1 0r 5 Newton/cm liegt, gemessen 
30 durch ein Verfahren, bei dem 4 Mikroliter (uJ) von Losungen unterschiediicher Oberflachenspannung auf die Ober- 

flache der Aufzeichnungsschicht auf einem Aufzeichnungspapier aufgetropft werden, der Kontaktwinkel jedes 
Tropfens unter Verwendung eines automatischen Kontaktwinkelmessgerats 0,5 Sekunden spater gemessen und 
ein Zisman-Diagramm dieser Kontaktwinkel erstellt wird. 

35 2. Aufzeichnungspapier nach Anspruch 1, bei dem die kritische Oberflachenspannung (yj zwischen den Grenzen 
(35 £ y c <, 40) x 10r 5 Newton/cm. 

3. Aufzeichnungspapier nach Anspruch 1 oder 2, bei dem der Kontaktwinkel, der bei Verwendung von Wasser auf 
der Aufzeichnungsschichtoberflache nach JIS K 3211 gemessen worden ist, 100° - 200° betragt. 

40 

4. Aufzeichnungspapier nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, dass die synthetische Kie- 
selerde Kieselerde ist, die durch ein Dampfphasenverfahren erhaltlich ist. 



45 Revendications 

1. Papier d'enregistrement presentant une couche d'enregistrement comprenant pour ses constituants principaux 
de la silice synthetique et un liant aqueux, ladite couche etant formee sur au moins une surface d'un papier de 
base et la quantite de ladite couche se trouvant dans rintervalle de 0,5-4,0 g/m 2 en termes de matieres solides 

50 sur chaque surface sur laquelle ladite couche est formee, dans lequel ladite couche d'enregistrement comprend 

en outre un agent hydrophobe a base de silicone et/ou un agent de collage et la tension superficielle critique de 
ladite surface de couche d'enregistrement (yj se trouve dans les limites (32 £ y c < 42) x 1 0r 5 Newton/cm lorsqu'elle 
est mesuree par un precede qui comprend la chute goutte a goutte de 4 microlitres (u.l) de solutions de differentes 
tensions superficielles sur la surface de couche d'enregistrement d'un papier d'enregistrement, la mesure de Tangle 

55 de contact de chaque goutte en utilisant une jauge d'angle de contact automatique apres un laps de temps de 0,5 

s et la realisation d'un trace Zisman de ces angles de contact. 

2. Papier d'enregistrement selon la revendication 1, dans lequel la tension superficielle critique (yj se trouve dans 
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les limites (35 £ y c £ 40) x 10" 5 Newton/cm. 

Papier d'enregistrement seton la revendi cation 1 ou 2, dans lequel Tangle de contact mesure sur ladite surface de 
couche d'enregistrement en utilisant de I'eau selon JIS K 3211 est de 100°-200°. 

Papier d'enregistrement seion Tune quelconque des revendications 1 a 3, dans lequel ladite silice synthetique est 
une silice pouvant Stre obtenue par un precede en phase vapeur. 



11 



